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A urinary tract infection is a condition in which actively multiplying bacteria persist in bladder urine. This state is indicated when a pure. growth of 100,000 organisms or more per ml. is obtained on culture of two consecutive clean specimens of urine, or by any growth on culture of a specimen of urine obtained by suprapubic aspiration of the bladder. Symptomatic infections are usually accompanied by more than 10 white cells per cu. mm. of uncentrifuged fresh urine. The presence of pus cells is evidence of an inflammatory process in the genito-urinary tract but is not synonymous with bacterial infection of the urine.
Acute pyelonephritis is a term used to describe attacks of urinary infection in which loin pain, fever, and frequency of micturition occur, and in which infection of renal tissue is suspected. Direct evidence of involvement of the renal parenchyma or pelvis, however, can be obtained only by methods inappropriate for routine use in children-such as by ureteric catheterization or culture of renal biopsy specimens. Indirect evidence may be obtained by measuring the antibody response to the infecting organism or by the presence of a positive blood culture.
Chronic pyelonephritis.-Severe or persistent infection of the renal parenchyma may be followed by the coarse irregular scarring characteristic of chronic atrophic pyelonephritis. This can be recognized on pyelography by reduction in renal size, localized thinning of the renal cortex, and blunting of the corresponding calyx (Fig. 1 (Fig. 2) . Probably reflux has a natural tendency to stop spontaneously in all but the most severe cases, and this has also been observed in children with scarred kidneys. The adult found to have chronic pyelonephritis, the end result of childhood urinary infection, may have no demonstrable reflux.
Symptoms
The older child with acute urinary tract infection may develop the classical picture of fever, loin pain, dysuria, and frequency-perhaps even haematuria. Often, however, the diagnosis is only made incidentally-for instance, when urine is cultured for the first time after years of bed wetting, or when febrile episodes persist after tonsillectomy for recurrent upper respiratory infections. The younger child and the young infant may have few symptoms or only non-specific malaise, anorexia, gastrointestinal upsets, or periods of crying and misery or fever. Symptoms localized to the urinary tract are unusual. Clearly the diagnosis will be made only if the possibility is kept in mind during the examination of any sick child (Fig. 3) (Smallpeice, 1968; Stansfeld and Webb, 1954; Normand and Smellie, 1965 Childood -Urinary Infections-Smellie 100 1i0 October 1970 Childhood Urinary Infections-Smellie MEDICASLJOURNAL we have found that it is possible to group children for Durnoses of further care on the basis of their initial radiological assessment. The first group, about half the children with urinary infection, show no abnormality. These children receive continuous prophylaxis with one-third of the therapeutic dose for 6 to 12 months, and are then followed for two years. In the few who develop further infections it may be necessary to consider reinvestigation to ensure that nothing had been missed. In most the kidneys grow normally and the prognosis is good.
The second group (about 15%) includes the children with an abnormality of the kidney or lower tract, but no reflux. Those with stones, bladder diverticula, ureterocoeles, or obstructive lesions require surgical correction. They require careful follow-up and may need long-term prophylaxis if they continue to develop infections. The remainder with anomalies such as duplex or horseshoe kidneys receive 1 to 2 years' prophylaxis and follow-up at lengthening intervals for several years. The prognosis in the latter is good.
The third group, of about 35%, includes all the children found, after control of their infection, to have reflux. With a few exceptions these are all treated on a conservative regimen of uninterrupted prophylactic chemotherapy so long as reflux persists, and until there have been two consecutive negative cystograms. Double micturition is also practised daily at bedtime. Surgical reimplantation of the ureters is, however, indicated if it is not possible to prevent further infections by conservative treatment, or if there is evidence of fresh scarring in a further pyelogram. In a young infant with grossly dilated ureters and renal pelves early surgery is advisable because these ureters may eventually become atonic.
Whenever prolonged antibacterial therapy is undertaken the child should be seen at regular intervals and his urine examined by microscopy and culture. Regular visits also remind the family about medicine taking. The rationale of treatment is to prevent reinvasion of the urinary tract from below and not to suppress a persisting renal infection.
Prognosis
Clearly not every child with a urinary tract infection will develop chronic pyelonephritis with hypertension and renal failure. The difficulty, however, of deciding on clinical grounds which children require special care and follow-up makes investigation essential. Not only does it reveal those in whom prophylactic therapy or surgery may be useful, but it enables the doctor to reassure the others, in whom the prognosis is likely to be good. Since normal renal growth without scarring can take place in children with reflux if infection is prevented, it is of paramount importance to make the diagnosis as early in life as possible, so that the susceptible growing kidney can be protected.
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